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Abstract 
 
The severe competition in the market has driven enterprises to produce a wider variety of 
products to meet consumers’ needs, a strategic business system allows more effective communication 
among different  groups at dispersed locations to share ideas and access information needed for de-
veloping new products and executing innovative processes. The main function of mobile vendor prod-
uct development is to develop an attractive system which ensures customer satisfaction. Therefore, 
one of the important topics of the system developments is to take customer requirements into consid-
eration. Quality function deployment (QFD) has been widely used for numerous years; it is one of the 
structured methodologies that are used to translate customer needs into specific quality development. 
However, in the traditional QFD approach, each element’s interdependence and customer require-
ments are usually not systematically treated. Additionally, the Kano model can effectively classify cus-
tomer demand attributes, but to make Kano model more objective in the course of weighing.  
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INTRODUCTION 
However, for companies which design 
the PLM systems, customer requirements are 
generally not treated systematically. Even if 
customer requirements are collected before 
the design phase, they tend to be disregarded 
and finally vanish during the construction 
phase. Because of the lack of attention paid to 
customer requirements collection at these 
stages, problems in terms of design ability, 
delays due to incomplete designs, misunder-
standings of customer expectations, rework, 
etc. are observed. Consequently, how to im-
prove functions and modules, and creating 
them during the PLM system development 
stages with customer requirements are neces-
sary and indispensable. To clearly specify cus-
tomer wants and needs, Quality Function De-
ployment (QFD) framework that is commonly 
discussed in the quality management literature 
can be used as a proactive approach to en-
counter quality issues instead of taking the 
passive approach of lunching customer com-
plaints (Akao, 1990). The basic concept of 
QFD is to translate the desires of customer or 
voice of customer (VOC), into product tech-
nical requirements or engineering characteris-
tics, and subsequently into parts characteris-
tics, process plans and production require-
ments by using a chart called House of Quality 
(HOQ). 
As competition for new markets and 
customers increases, level of customer satis-
faction also became a key factor for long-term 
business success. Satisfied customers are 
loyal customers and ensure a lasting cash flow 
in the future. According to Reichfeld and 
Sasser (1990), a 5% increase in customer loy-
alty can increase the profit of a business by 
100% due to the fact that satisfied customers 
purchase the products more often and in 
greater quantities. Generally, satisfied custom-
ers are less price-sensitive and more inclined 
to spend more on products they have tried and 
tested. The Kano model of customer satisfac-
tion can determine ‘‘attractive’’ or ‘‘must-be’’ 
requirements which can be used in the QFD 
matrix to assure that most critical needs are 
translated into the next phases of product de-
velopment (Tan & Shen, 2000). However, the 
selection of weights is very subjective. 
        
2. Literature review 
2.1. QFD and its applications in information 
system 
      The origins of QFD can be traced to 
Mitsubishi’s Heavy Industries Kobe shipyard in 
Japan in the late1960s when QFD was first 
used to facilitate cross-functional product de-
velopment process (Day, 1993). QFD is an 
overall concept that provides means of trans-
lating customer requirements into appropriate 
technical requirements for each stage of prod-
uct development and production (i.e., market-
ing strategies, planning, product design and 
engineering, process development). The need 
for QFD was driven by two related objectives 
(Gonzalez, Quesada, Picado, & Ecklman, 
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2004). These objectives started with the user 
(or customers) of a product and ended with 
product producers. To satisfy the objective, the 
Voice of the Customer is translated into the  
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Voice of the Engineer through a matrix, which 
is named House of Quality (HOQ). Hauser and 
Clausing (1988), Day (1993), Fung, Chen, and 
Tang (2006) illustrated that the basic format of 
the HOQ consists of six sections: (1) obtaining 
customer attributes and their relative im-
portance; (2) developing design requirements 
responsive to customer attributes; (3) planning 
matrix; (4) interrelationships between customer 
requirements and design requirements; (5) 
design requirement correlation; (6) action plan. 
QFD applications have many benefits in the 
reduction of information system design related 
problems (Govers, 2000). QFD can reduce 
information system development time, improve 
product quality and deliver products at a lower 
cost, and consequently can increase the mar-
ket share (Kim, 1993). QFD can also facilitate 
continuous information system improvement 
with an emphasis on the impact of organization 
learning on innovation (Partovi & Corredoira, 
2002; Partovi, 2006). QFD has also been ex-
tended and modified to make it more compre-
hensive and applicable such as enhanced 
QFD (Clausing, 1994) and intelligent infor-
mation system for QFD (Harding, Popplewell, 
Fung, & Omar, 2001).  Bossert (1991) and 
Sarkis et al. (1994) indicated that QFD was 
used to determine the expectations of the po-
tential users of the information systems. Poten-
tial users included people who would be im-
plementing, using, 
 
2.2. Kano model and its applications in QFD 
Kano, Seraku, Taka hashi, and Tsuji 
(1984) developed a model which has been 
used by others to categorize the attributes of 
the product or service based on how well they 
are able to satisfy customer requirements, for 
example, King (1995), CQM (1993), Clausing 
(1994), and Cohen (1995). As Fig. 1 shows, 
the extent to which a quality element is provid-
ed is indicated on the x-axis. The further the 
arrow moves towards the right, the greater the 
extent to which the quality element is provided, 
while the further the arrow moves towards the 
left, the less the left, the less the extent to 
which the quality element is provided. Cus-
tomer satisfaction is indicated on the y-axis. 
The higher the arrow, the higher customer dis-
satisfaction will be; on the other handle the 
lower the arrow, the higher customer dissatis-
faction. 
Based on these axes, the following are 
the popularly named Kano customer require-
ment categories (see Fig. 1):  
a. The must-be or basic quality element: cus-
tomers believe that this quality is a necessi-
ty; when it is not present, customers will be 
dissatisfied. 
b. The attractive quality element: when pre-
sent, customers will be satisfied; yet when it 
is not present, customer  would still accept 
without dissatisfaction. 
 
 
Fig. 1. Kano’s two-dimensional quality model 
and five types of quality element. 
 
a. The one-dimensional quality element: cus-
tomers satisfaction is proportional to the 
level of fulfillment – the higher the level of 
fulfillment, the higher customer satisfaction, 
and vice versa. 
b. The indifferent quality element: customers 
satisfaction will not be affected no matter 
whether this quality is provided or not. 
c. The reverse quality element: customers will 
be dissatisfied if this quality element is pro-
vided; otherwise, they will be satisfied. 
Two-dimensional quality was initially used in 
the development of the manufactured product 
quality (Kano et al., 1984) in a survey conduct-
ed on TV or decorative clocks. The survey re-
sults show that user conceptions of quality are 
not one-dimensional but two-dimensional; 
thus, the one-dimensional quality is unable to 
cover user quality conceptions. The Kano 
model has been applied not only to new prod-
uct development (Matzler & Hinterhuber, 1998) 
but also to new service creation (NSC) 
(Bhattacharyya & Rahman, 2004). The im-
portance of the Kano model is that it involves 
little mathematical computation and relevant 
information can be quickly obtained. Recently, 
this technique has been applied to the devel-
opment of a variety of online services, such as 
web site (Zhang & von Dran, 2001), internet 
community (Szmigin & Reppel, 2004), and 
online ticketing (Nilsson- Witell & Fundin, 
2005). Sireli, Kauffmann, and Ozan (2005) ap-
plied a similar methodology to cockpit weather 
information system (CWIS) design. 
Additionally, in the QFD literature, the 
Kano model is applied by assigning weights to 
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different customer attributes. Islam and Liu 
(1995) indicated that customer needs can be 
divided into three subgroups, i.e., basic, one-
dimensional and excitement. For each re-
quirement, the raw importance is adjusted by 
multiplying a weight that is calculated by an 
analytic hierarchy process. Similarly, using the 
dual importance grid, Robertshaw (1995) clas-
sified the type of Kano element and suggested 
that customer needs should be re-prioritized: 
the first priority is to deliver what is expected; 
the second is what is specified; the last is to 
provide the attractive elements. Gerson (2003) 
showed a modified Kano method to determine 
the degree to which an attribute is considered 
attractive or must-be by customers and how to 
integrate into the planning matrix of the QFD. 
Tan, Tang, and Forrester (2004) analyzed cus-
tomer satisfaction based on the Kano model 
and pointed out the importance of product in-
novation in exceeding customer satisfaction.
 
Table 1 The traditional Kano questionnaire 
 
CR1 like must be 
neu-
tral 
live with dislike 
Do you comfortable enough 
with your mobile vendor, is it 
has enough space? 
√     
Do you feel not comfortable 
enough with your mobile ven-
dor, and it is not has enough 
space? 
    √ 
 
 
Table 2 Customer requirements category 
compared with tradional Kano 
 
PRODUCT REQUIREMENT CATEGORY 
comfort space M 
unsharp table edge A 
reliability M 
easy move and replace O 
easy instalation M 
space versatible O 
space save O 
strong plywood I 
fit to environment design I 
fit to work place I 
drawer M 
cabinet M 
space for gas tube 3 Kg A 
space for washing activity O 
space for enterntaiment I 
space for trash (wet) M 
space for trash (dry) I 
tidy cable arrangement O 
adjustable height A 
layout adjust I 
comfort activity A 
 
3. Conclusion 
With the rapid developments in sci-
ence and technology, customer requirements 
regarding products are constantly changing. 
Therefore, from the standpoint of system de-
signers, it is obligated to maintain constant 
contact with customers, strive to comprehend 
changes in customer needs, and attempt to 
satisfy those needs, if it is desired to be in an 
unchallengeable position in the severe market 
competition. Accurate analytical methods are 
required to help designers understand current 
information on customer requirements and ob-
tain the future requirement prediction infor-
mation. This study describes a method for 
more objectively analyzing customer require-
ments and thus enabling the manufacture of 
products that meet customer demands. As a 
customer-oriented, QFD involves numerous 
data from both customer and QFD team mem-
bers. Depending on their perspective back-
ground, people give information about their 
personal performances in many different ways. 
As the determination of CR priorities is the key 
concept in QFD, we believe that greater em-
phasis has to be placed on analyzing and 
merging individual assessments in different 
formats in order to provide a systematic deci-
sion procedure for system design within the 
QFD process, which has been traditionally 
based on expert opinions. 
For improving the weaknesses of the 
classical QFD, the contributions of this study 
primarily have the following focuses: first, the 
questionnaire design was conducted using the 
Fuzzy linguistic method for more accurately 
verifying customer requirements. Upon under-
standing customer requirements, these re-
quirements were simultaneously categorized 
with the aid of the Kano model. If the customer 
requirements were considered attractive, must-
be, or one-dimensional, it indicated that it 
should be listed as design item with top priority 
during the system development process. On 
the contrary, if it was classified as the indiffer-
ent or reverse attribute, the development could 
be postponed or removed under the circum-
stances where the development costs and cus-
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tomer satisfaction were taken into account 
and; second, with regard to the system func-
tion and system. 
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